Sugar uptake and sensitivity to carbon catabolite regulation in Streptomyces peucetius var. caesius.
Streptomyces peucetius var. caesius produces a family of secondary metabolites called anthracyclines. Production of these compounds is negatively affected in the presence of glucose, galactose, and lactose, but the greatest effect is observed under conditions of excess glucose. Other carbon sources, such as arabinose or glutamate, show either no effect or stimulate production. Among the carbon sources that negatively affect anthracycline production, glucose is consumed in greater concentrations. We determined glucose and galactose transport in S. peucetius var. caesius and in a mutant of this strain whose anthracycline production is insensitive to carbon catabolite repression (CCR). In the original strain, incorporation of glucose and galactose was stimulated when the microorganism was grown in media containing these sugars, although we also observed basal galactose incorporation. Both the induced and the basal incorporation of galactose were suppressed when the microorganism was grown in the presence of glucose. Furthermore, adding glucose directly during the transport assay also inhibited galactose incorporation. In the mutant strain, we observed a reduction in both glucose (48%) and galactose (81%) incorporation compared to the original. Galactose transport in this mutant showed reduced sensitivity to the negative effect of glucose; however, it was still sensitive to inhibition. The deficient transport of these sugars, as well as CCR sensitivity to glucose in this mutant was corrected when the mutant was transformed with the SCO2127 region of the Streptomyces coelicolor genome. Our results support a role for glucose as the most easily utilized carbon source capable of exerting the greatest repression on anthracycline biosynthesis. In consequence, glucose also prevented the repressive effect of galactose by suppressing its incorporation. This suggests the participation of an integral regulatory system, which is initiated by an increase in incorporation of repressive sugars and their metabolism as a prerequisite for establishing the phenomenon of CCR in S. peucetius var. caesius.